We have conducted a 3.6 cm radio-continuum survey with the VLA in its compact D-array to look for extended radio-continuum emission around known ultracompact H II regions. We Ðnd extended emission in 12 out of 15 Ðelds. The extended emission ranges in size up to 5@, with typical diameters of 60A, or 2 pc. In some cases, the extended component produces an order of magnitude more Ñux than the ultracompact component. It is possible that the extended emission is from H II regions not connected with the ultracompact H II regions, but on the basis of the morphology of the emission, we believe that it is possible or even likely that the ultracompact and extended emission are directly connected in about half of the sources. The possible consequences of directly connected extended emission are profound. We may be forced to reconsider the deÐnition of an ultracompact H II region and consider models in which dense, ultracompact ionized components are embedded in less dense, more extended regions.
INTRODUCTION
Ultracompact H II regions are normally associated with young massive stars embedded in the dense molecular clouds from which they formed. By studying them, we hope to derive a better understanding of the formation and early evolution of massive stars and their interactions with their immediate environments. The study of ultracompact H II regions has developed considerably in the past ten years ; some aspects of this development have recently been reviewed by Kurtz et al. (1999) . Notable advances include studies of the infrared and submillimeter emission of ultracompact H II regions ; studies of their relation to masers, molecular clouds, and hot cores ; detailed investigations of individual objects over a wide range of wavelengths ; and radio-continuum surveys conducted with the Very Large Array (VLA) of the National Radio Astronomy Observatory. Surveys include those of Wood & Churchwell (1989a) , Zoonematkermani et al. (1990) , Helfand et al. (1992) , Garay et al. (1993) , Kurtz, Churchwell, & Wood (1994, hereafter KCW) , Becker et al. (1994) , and Miralles, & Rodr• guez, Scalise (1994) . The ultracompact H II regions found by these surveys have sizes ranging from less than 1A to about 10A.
Extended radio-continuum emission around ultracompact H II regions has recently come under reconsideration. It is known, although perhaps no longer widely, that many of the Ðrst ultracompact H II regions were found coincident with more extended emission (Ryle & Downes 1967 ; Harris 1973) . More recently, emission at scales of 10AÈ60A has been discovered around a number of well-known ultracompact H II regions (Garay et al. 1993 ; Fey et al. 1995 ; Afflerbach et al. 1996 ; Garay et al. 1998 ; Hofner, Peterson, & Cesaroni 1999) . One possibility, suggested by the tendency of massive stars to be found together, is that we are seeing separate, "" more evolved ÏÏ H II regions in the vicinities of the ultracompact H II regions, and that therefore the extended emission is not directly connected to the ultracompact H II regions. For example, an ultracompact H II region might be buried deep in a molecular cloud, while an unrelated compact H II region might be present near the cloud surface. Modeling by Panagia, Natta, & Preite-Martinez (1978) shows that several early-type stars, each with its own H II region, can give the appearance of extended emission when seen in projection. The G9.62]0.19 region is a good example : viewed from an appropriate angle, the ultracompact components C and D would appear "" embedded ÏÏ within the extended components A and B (Garay et al. 1993 ; .
If such extended emission is not directly connected to the ultracompact component, then its presence has no major implications for ultracompact H II regions. However, if the extended emission is directly connected to the ultracompact H II regions, so that a range of densities exists in these regions, it would have broad implications for our understanding of ultracompact H II regions. The Ðrst step toward assessing the importance of extended emission is to determine its frequency, and we address this question here.
None of the previous VLA surveys are suitable for determining whether ultracompact H II regions possess extended emission. One well-known aspect of interferometers is their insensitivity to emission larger than a certain size, and this insensitivity is about twice as bad for snapshot observations as for full-synthesis observations. For example, a VLA B-array snapshot observation at 3.6 cm allows structures only up to about 10AÈ20A to be imaged, so extended emission can easily be missed. (For a brief discussion, see the Appendix of Wilner & Welch 1994.) Surveys that do have NOTE.ÈUnits of right ascension are hours, minutes, and seconds, and units of declination are degrees, arcminutes, and arcseconds.
a KWC were not able to resolve the kinematic distance ambiguity for these sources, and do not report a distance. Using CS line velocities from Bronfman, Nyman, & May (1996) and the rotation curve of Brand (Wouterloot et al. 1990 ), we Ðnd the near and far kinematic distances to be 5.7 and 8.9 kpc, respectively, for 18469[0132, and 3.7 and 10.2 kpc, respectively, for 18538]0216.
REFERENCES.ÈImage sources : (1) This work ; (2) Garay et al. 1994 ; (3) Barsony 1989 ; (4) (5) Felli et al. 1984 ; (6) Schwartz 1985 ; (7) Evans et al. 1987 ; (8) & 1983 ; (9) Hughes & Wouterloot 1984 ; (10) V. A. Rodr• guez Canto Hughes 1998, private communication. sensitivity to more extended emission are those of Zoonematkermani et al. (1990) , Becker et al. (1994) , and Garay et al. (1993) . The Ðrst two, however, are snapshot surveys, with only about 2 minutes of integration on each Ðeld, and are not especially sensitive to faint extended structure (Becker et al. 1994 ). The sample investigated by Garay et al. (1993) was selected from sources known to be associated with compact, as opposed to ultracompact, H II regions, and so is unsuitable for investigating the frequency of extended emission around ultracompact regions. At the other extreme, the NRAO VLA Sky Survey (NVSS) of Condon et al. (1998) is unsuitable for detecting faint structures on scales of 10AÈ30A around bright ultracompact sources, since its synthesized beam is about 45A. It is, however, very useful for placing ultracompact H II regions in the context of yet more extended emission.
We have therefore performed a survey of ultracompact H II regions with the VLA, and tailored it to search efficiently for extended emission. Our sample consists of 15 Ðelds selected randomly from those in which KCW found ultracompact radio sources. In all, the Ðelds in our sample contain 28 ultracompact radio sources. The original KCW Ðelds were selected from infrared-bright sources satisfying the IRAS color-color criteria developed by Wood & Churchwell (1989b, hereafter WC89b) , so our sample is well deÐned and should be representative of infrared-bright (see°2 .1) ultracompact H II regions. In°2 we describe the sample, our observations, and the data reduction. In°3 we present contour maps of the regions and provide the measured physical parameters ; in we discuss the sources individually. In°5 we discuss the signiÐcance of the results, and in°6 we provide a summary.
THE SAMPLE AND OBSERVATIONS

T he Sample
Our sample is drawn from the sources detected at 3.6 cm in the B-array survey of KCW. They observed IRAS point sources that satisfy the color-color criteria of WC89b and that in addition have 100 km Ñux densities of at least 1000 Jy. This sample, being infrared bright and detected in the radio continuum, is unlikely to su †er from contamination by later-type stars (White, Becker, & Helfand 1991) . We randomly selected 15 Ðelds containing detected sources with d º [10¡ and 18h ¹ a ¹ 24h from Table 2 of KCW. The coordinate ranges were imposed to permit future infrared observations from northern observatories and to improve the observing efficiency of the present observations. Table 1 lists our sample, giving the IRAS Ðeld, radio source designation, coordinates, distance, and references for the extended emission image for each Ðeld. The fact that several well-known sources appear in our sample may reÑect the fact that KCW sources are drawn from the brightest 20% of objects with IRAS colors similar to ultracompact H II regions. Our sample includes six Ðelds in which KCW detected multiple sources at 3.6 cm, a multiplicity similar to that of the entire KCW sample. Our sample is also representative of the KCW sample in terms of the IRAS 100 km Ñux densities, but it is slightly stronger in terms of integrated radio-continuum emission.
We found images in the literature that allowed us to search for extended emission in 18479[0005 (G32.7]0.1), 19442]2427 (S87), 20255]3712 (S106), and 22543]6145 (Cep A East). We made new observations, described below, to search for extended emission in the remaining 11 Ðelds in our sample. In Table 1 we give the origin of the images for each Ðeld.
Our sample contains a number of objects (namely, S87, S106, S140, and Cep A East) that are not "" normal ÏÏ ultracompact H II regions but instead are associated with outÑows and stellar winds. However, as will be seen below, including or excluding these sources makes very little di †er-ence to the overall results, since two apparently possess extended emission and two do not.
Observations and Data Reduction
Our observations were made on 1997 November 22 with the VLA in its D conÐguration. We observed at 3.6 cm, obtaining a synthesized beam of about 9A and sensitivity to structures up to about 3@ in size. The absolute Ñux calibrator was 3C 286, for which we assumed a Ñux density of 5.18 Jy at 8.46 GHz. Each source was observed at several hour angles over a 4 hr period to improve the u-v coverage. The total integration time per source was about 15 minutes. The data were reduced using standard procedures in AIPS. When appropriate, the images were self-calibrated, typically receiving one iteration of phase-only calibration. Table 2 gives the synthesized beam and rms noise for the Ðnal images. (Condon et al. 1998) . The exceptions to this are Figure 2b , where we show the 3.6 cm C-array image of , and panel (b) of Figures 8, Go mez 10, 13, and 14, where no map is shown. These exceptions correspond to the four sources we did not observe, but for which we cite observations from the literature. Thus, the images have sensitivity to increasingly larger spatial scales. The KCW B-array images have synthesized beams of about and sensitivities to about 10AÈ20A. Our 3.6 cm D-array 0A .9 images have synthesized beams of about 9A and sensitivities to about 3@. The NVSS 21 cm D-array images have synthesized beams of about 45A and sensitivities to about 7@È15@. In each image, the synthesized beam is shown in the lower left corner. Contour levels are speciÐed in the Ðgure caption and in Table 3 . In each Ðgure, panels a, b, and c show 50A, 5@, and 10@ square, respectively. The limits of the smaller images are marked by squares in the larger images. Sources detected by KCW are marked with crosses ; the ellipses indicate the IRAS Point Source Catalog positional uncertainty.
Flux Densities and Angular Sizes
We report 3.6 cm Ñux densities in Table 4 . Many of the Ðelds show complex emission, with multiple sources and structure on many di †erent scales, and so it is unlikely that any single measurement would give all the information that might be required. Therefore, we give four well-deÐned measurements of the Ñux density and encourage readers interested in other measurements to contact us to obtain the images. In Table 4 we report for each Ðeld the combined Ñux density in the B-array image for all the sources reported by KCW, the peak brightness in our D-array image, the total Ñux density in our D-array image in a 50A square box centered on the Ðeld (this box corresponds to the Ðeld of panel a in Figs. 1È16), and the total Ñux density in our D-array image in a 300A square box centered on the Ðeld (this box corresponds to the Ðeld of panel b in Figs. 1È16). The extended emission ranges in size from about 15A, just larger than an ultracompact H II region, to at least 5@. A typical diameter is 60A, corresponding to 2 pc at a distance of 7 kpc, a size more typical of compact H II regions (Habing & Israel 1979) .
For Ðelds with a dominant ultracompact H II component, the total B-array and peak D-array Ñux densities are in good agreement, as expected. There are two Ðelds in which the agreement is less good. In 18469 [0132 (G31.3[0. 2), the D-array peak probably includes signiÐcant Ñux from the extended emission to the south of the ultracompact H II region. In 20277]3851 (G77.9[0.0), the B-array image appears to have resolved out signiÐcant Ñux. These results suggest that Ñux densities for ultracompact components derived from surveys such as that of KCW are normally roughly correct, but a minority of ultracompact components may have signiÐcantly underestimated Ñux densities. A comparison of the Ñux densities listed in Table 4 indicates that the extended emission can be an order of magnitude greater than the ultracompact components (e.g., 18469 [0132, 19181] 1349, and 20277]3851).
Spectral T ypes
For each of the three Ñux densities reported in Table 4 , we calculate the minimum ionizing photon rate required to maintain the nebula, using
where the numerical coefficient is appropriate for the frequency in GHz, temperature in K, Ñux density in Jy, and distance in kpc. We adopt an electron temperature of 104 K ; the corresponding value of a at this frequency is 0.987 (Mezger & Henderson 1967) . These ionizing Ñuxes are given in Table 5 . Also reported are the corresponding spectral types if a single main-sequence star provides the ionizing Ñux (Vacca, Garmany, & Shull 1996) . Dust is likely to be present in these regions and to absorb some of the ionizing photons. In this case, the stellar classiÐcations listed in Table 5 will underestimate the spectral type of the star. On the other hand, if a cluster of early-type (ionizing) stars is present, the assumption that a single star provides the ionizing Ñux will lead to an overestimate of the spectral type.
3.4. Directly Connected Regions Clearly, an important issue is whether this extended emission is "" directly connected ÏÏ with the ultracompact H II region. By directly connected we mean that a single, continuous extent of ionized gas is responsible for both emission regions. This extent presumably contains gas at di †erent densities, corresponding to the ultracompact and the extended components. The two components might share a single ionizing source, or there might be multiple ionizing sources. In the latter case, certain sources may dominate the ionization locally, so that di †erent sources might be primarily responsible for the ionization of distinct components.
Our radio-continuum images are not sufficient to determine deÐnitively whether the extended emission is directly connected with the ultracompact H II region. With varying degrees of conÐdence, we can state that the extended emission does or does not appear to be directly connected, based largely on the morphology of the emission. For example, if there is a fallo † in the emission to a near-zero value at some point between the ultracompact H II region and the extended emission, then it seems unlikely that the two are directly connected. Examples of this are 18496]0004 (G33.1[0.0 ; Fig. 3) and 18538]0216 (G35.5[0.0 ; Fig. 4) . If the ultracompact H II region is seen to Ðt into a larger, continuous structure, the possibility of a direct connection seems somewhat greater. An example of this is 18469[0132 (G31.3[0.2 ; Fig. 1 ).
We report in Table 4 whether extended emission of any kind is present and also our opinion of the likelihood that it is directly connected to the ultracompact emission (see the discussion of individual objects below). Of the 15 Ðelds in our sample, 12 show evidence for extended emission, and in eight of these we consider it possible that the extended emission is directly connected to the ultracompact emission. Table 3 of KCW). Hints of extended emission to the southeast of G31.396[0.257 are present in the 3.6 cm B-array image. In our 3.6 cm D-array image, this emission is more obvious and extends about 30A to the south-southeast. Still fainter emission extends at least 60A to the east, giving the appearance of a core-halo morphology. In the 21 cm D-array image, yet fainter emission extends about 3@ to the north. On the basis of the apparent continuity of structure between the three images, we consider it quite likely that the extended emission is directly connected to G31.396[0.257. The northern component, G31.397[0.257, may be a part of this structure. northeast. An arc of emission extending to the north is also evident in their image, but they do not report it as a distinct region. The Ðrst two components correspond to component A of Garay et al. (1993) , and the third corresponds to their component B. The 3.6 cm C-array image of Garay et al. (1994) This region is a good candidate for a cluster of massive stars with multiple ultracompact H II regions. We agree with Garay et al. (1994) that it is likely that the extended emission is directly associated with component B, but we are less certain whether it might also be associated with component A.
COMMENTS ON INDIVIDUAL SOURCES
18496]0004 (G33.1[0.0)
This Ðeld contains G33.133[0.092, which has a diameter of about 5A in the 3.6 cm B-array image. Extended emission is present to the north in our 3.6 cm D-array image, although a minimum separates this emission from the ultracompact H II region. Other sources are visible in this image and also in the 21 cm D-array image. On the basis of the minimum, we think it unlikely that the ultracompact H II region is directly associated with the extended emission to the north. It is more likely that the extended emission is a separate compact H II region. Extended emission is present in our 3.6 cm D-array image to the north and east of these sources, and appears to be part of the much larger structure visible in the 21 cm D-array image. The location of the ultracompact H II regions, adjacent to but slightly o †set from the extended emission, suggests that the two ultracompact H II regions may not be directly associated with the extended emission.
18593]0408 (G37.8]0.3)
This Ðeld contains G37.874[0.399. In the 3.6 cm B-array image, emission is seen to extend about 10A to the north of the brightest feature. In our 3.6 cm D-array image, emission extends over a region stretching about 90A from northeast to southwest. The symmetrically located single contours of emission surrounding the source in the 3.6 cm D-array image arise from residual phase errors. It seems quite likely that this emission is directly connected with the ultracom-pact emission. Apparently unconnected emission is present to the southwest and northwest in the 21 cm D-array image. These may be related to the large H II region seen to the west by Angerhofer, Becker, & Kundu (1977) . The morphology is somewhat reminiscent of bipolar H II regions such as S106, although if the distance of 9.2 kpc is correct, the lobes have a total projected extent of 4 pc. (Kundu & Velusamy 1967) , although its radial velocity suggests that it is quite distant from the W51 main complex (Wilson et al. 1970) . Our 3.6 cm D-array image shows a complex Ðeld, with a good deal of extended emission. It is likely that the more outlying patches of extended emission are unconnected H II regions, but the ultracompact H II regions may be directly connected with the nearby extended emission. The 21 cm D-array image shows emission on even larger scales. 4.8. 19442]2427 (G60.8[0.1) This Ðeld contains G60.884[0.128 and lies in the S87 region, which has been studied in detail by Barsony (1989) . KCW classiÐed the ultracompact component as Gaussian, with a diameter of about 1A. We did not observe this Ðeld in the D-array, but the 2 cm D-array image of Barsony (1989) clearly shows an extended component stretching about 45A to the southeast. Barsony measures the blue wing of Ha stretching to 100 km s~1, suggesting that the ionized gas is participating in an outÑow driven by a young star or a stellar wind. The spectral index of [0.2 measured by KCW for the ultracompact component suggests that it is not the driving source of the outÑow. On the basis of this evidence, we consider it possible that the extended and ultracompact components are directly associated, even though there is a large contrast between them. 4.9. 20178]4046 (G78.4]2.6) This Ðeld contains G78.438]2.659, classiÐed by KCW as a cometary ultracompact H II region. It has an extent of about 9@@ ] 3@@ in their 3.6 cm B-array image. The source is unresolved in our 3.6 cm D-array image, and the only extended emission present is the linear feature stretching over 4@ east to west, located 1@ to the south. It appears to us very unlikely that this extended emission is directly connected with the ultracompact component. 4.10. 20255]3712 (G76.3[0.6) This Ðeld contains the ultracompact component G76.383[0.621, which corresponds to the ionizing star of the well-studied S106 bipolar H II region Hoare et al. 1994) and is thought to be a stellar-wind source (Felli et al. 1984) rather than a bona Ðde ultracompact H II region. Spectacular extended emission can be seen in the 6 cm C-array image of Bally, Snell, & Predmore (1983) and the 1.3 cm D-array image of Felli et al. (1984) , clearly directly connected to the ultracompact component. KCW were unable to image the extended emission, and their image consequently su †ers from numerous imaging artifacts.
4.11. 20277]3851 (G77.9[0.0) This Ðeld contains G77.965[0.006. KCW classify this source as an irregular ultracompact H II region with a size of about 6@@ ] 4@@. In our 3.6 cm D-array image, the ultracompact component appears close to the center of an irregular arc about 3@ in length. In the 21 cm D-array image, this arc appears to be the head of the large cometary H II region DR 7, which is more than 6@ in diameter. Wendker, Higgs, & Landecker (1991) present a Westerbork 21 cm image of this region that shows the relationship between the components quite clearly. Widespread nebulosity is seen in this region in the Digitized Sky Survey, although it does not appear to be directly associated with the H II region. On the basis of the continuity of morphology between the images, we consider it quite likely that the ultracompact and more extended emissions are directly connected. If this is the case, then this H II region exhibits structure ranging over a factor of at least 60 in scale from 5A up to at least 5@, or from 0.1 pc up to at least 6 pc. The Ðeld lies near the S140 H II region. The middle and north components correspond to the IRS 1 and IRS 2 embedded infrared sources (Beichman, Becklin, & WynnWilliams 1979 ; Hackwell, Grasdalen, & Gehrz 1982 ; Evans et al. 1989) , and the southwest component corresponds to the VLA 4 source (Simon et al. 1983 ; Evans et al. 1989) . From a consideration of radio and near-infrared observations, Evans et al. (1989) concluded that the Ðeld contains a cluster of early B stars, although the precise nature of VLA 4 is uncertain. All the emission close to the ultracompact components can be attributed to the ultracompact sources Ðrst seen by Beichman et al. (1979) and Simon et al. (1983) , perhaps best shown in the 2 cm D-array and 6 cm C-array images of Evans et al. (1989) .
An arc of extended emission is seen to the southwest in our 3.6 cm D-array image, the 21 cm D-array image, and the Digitized Sky Survey image. This is the S140 H II region. It seems very unlikely to us that this emission is directly connected with the ultracompact emission. There is no evidence for extended emission very close to the ultracompact components in either our 3.6 cm D-array image or the 6 cm D-array images of Schwartz (1985) and Evans, Kutner, & Mundy (1987) .
The source 3@ to the north in the 21 cm image is probably extragalactic (Gilmore 1980). . There is no evidence for extended emission in this Ðeld in the 6 cm VLA C-array image of & (1983), the 6 cm Westerbork Rodr• guez Canto synthesis radio telescope (WSRT) image of Hughes & Wouterloot (1984) , or the 3.6 and 6 cm D-array images of V. A. Hughes (1998, private communication) . 4.14. 23133]6050 (G111.6]0.3) This Ðeld contains G111.612]0.374 and is in the S159 region. KCW classiÐed the source as a shell ultracompact H II region with a diameter of about 12A. Our 3.6 cm D-array image shows a patch of emission about 80A to the northwest, about 30AÈ60A in diameter. The 21 cm D-array image shows emission extending about 4@ to the northeast and about 2@ to the northwest. The emission to the northwest is seen in the 21 cm WSRT image of Israel, Habing, & de Jong (1973) , and there appears to be a minimum between it and the ultracompact source, which suggests that the two are not directly connected. The Digitized Sky Survey shows bright, compact nebulosity at the position of the ultracompact source and fainter, extended nebulosity at the position of the northeast source, and does not show a smooth transition between the two. We suggest that the three regions are separately ionized. 4.15. 23138]5945 (G111.2[0.6) This Ðeld contains G111.282[0.663 and is in the S157 region. KCW classiÐed the source as a core-halo ultracompact H II region with a diameter of about 9A. This source is the brightest component in our 3.6 cm D-array image, which also shows emission extending about 90A to the northeast and a fainter source about 20A to the southwest. The extended emission appears to be associated with the S157 compact H II region, which is visible in the Digitized Sky Survey image and was Ðrst imaged at radio wavelengths by Israel et al. (1973) . A late-O star appears to be the ionizing source of the extended emission (Chopinet & Lortet-Zuckermann 1972) . There is a gradient in the extinction toward the south of the extended component (Israel et al. 1973) , but this does not preclude the ultracompact and extended emission being directly connected. No additional extended emission is present in the 21 cm D-array image. It seems quite possible to us that the ultracompact H II region is directly connected with the compact H II region.
4.13.
5. DISCUSSION
T he SigniÐcance of Extended Emission
Is it signiÐcant that a large fraction of ultracompact H II regions are observed amid extended radio-continuum emission ? Sequential star formation or a nonuniform natal environment may give rise to H II regions of di †erent sizes within a single star-forming complex. A good example of such a region is G9.62]0.19, which contains H II regions ranging in size from less than 1A up to 30A (Garay et al. 1993 ; . Such regions might appear as Ðelds with both ultracompact and extended emission, although the components would not be directly connected. As such, it may not be surprising that extended emission is seen around a number of ultracompact H II regions.
Without further evidence, however, we cannot dismiss all of the extended emission we see as superpositions, and we must consider the possibility that at least some of the extended emission might be directly connected with the ultracompact H II regions. In fact, extended emission has already been shown to be directly connected to the ultracompact emission in the G29.96[0.02 (Fey et al. 1995 ; ) and G19.6[0.2 regions (Garay et al. 1998) . We see extended emission in 12 of our sample of 15 Ðelds, and although we consider it very unlikely that the extended emission is directly associated in four of these cases, it appears possible that up to half of ultracompact H II regions may have directly connected extended emission. If this is true, these objects would not be "" normal ÏÏ ultracompact H II regions, with all of their emission conÐned to a region but instead would be extended H II [10A, regions with ultracompact components.
T he Nature of Extended Emission
Because the observational evidence for extended emission is so new, theoretical models have not yet been developed to explain it, but we can nevertheless consider some aspects of the problem. Like normal ultracompact H II regions, highdensity ionized clumps within lower density ionized regions would be highly overpressurized and expand on a sound crossing timescale unless some conÐnement or replenishment mechanism is at work. One possible replenishment mechanism is the photoevaporation of dense molecular gas. The source of this dense molecular gas might be the core of a molecular cloud (Felli, Hjellming, & Cesaroni 1987 ; Fey et al. 1995 ; Pratap, Megeath, & Bergin 1999) , a dense globule (Dyson, Williams, & Redman 1995 ; Lizano et al. 1996 ; Arthur & Lizano 1997) , a remnant disk Yorke & Welz 1996) , or an "" elephant trunk ÏÏ structure & Franco 1996) . These mecha-(Garc• a-Segura nisms do not explain the presence of the extended component, but they might explain the persistence of overpressurized, ultracompact clumps within an extended component.
The observed brightness temperature may be an important consideration in understanding directly connected extended emission. Our sample contains ultracompact H II regions that appear to have directly connected extended emission and both low (G77.965[0.006 ; 45 K) and high (G37.874[0.399 ; 4700 K) peak brightness temperatures in the ultracompact component. Di †erent physical explanations may apply to the low-and high-brightness sources. High brightness temperatures suggest the presence of a truly ultracompact component. Low brightness temperatures may indicate that a bona Ðde ultracompact component is not present. Rather, such emission might be an artifact of observing the densest part of a single, larger structure, using an interferometer with inadequate short spacings.
Implications for the Ionizing Star
The most reliable means for estimating the spectral type of the ionizing star is to use near-infrared imaging and spec-troscopy to estimate the extinction, magnitude, and temperature of the star Watson & Hanson 1997) , but this method cannot be applied to the most embedded ultracompact H II regions, and the spectroscopy is quite challenging. Thus, stellar types are usually estimated from the e †ective ionizing Ñux derived from the radio-continuum Ñux density or from measurements of the bolometric luminosity derived from IRAS data. The extended emission in some regions dominates the ultracompact component by an order of magnitude. This creates the following two problems for these methods.
First, if the extended and ultracompact emission are directly connected, then the radio Ñux density of the ultracompact component alone will underestimate the e †ective ionizing Ñux of the ionizing star or cluster. The resulting error in spectral type can be very large, since main-sequence O stars span only about 1.5 orders of magnitude in ionizing Ñux (Vacca et al. 1996 ; Schaerer & de Koter 1997) . The presence of dust or a stellar cluster can introduce additional uncertainty (see KCW).
Second, if the ultracompact and extended components are not directly connected, then the star(s) ionizing the extended component can have a much higher e †ective ionizing Ñux and so, presumably, a higher mass and luminosity. It may then dominate the bolometric luminosity measured using IRAS, which has a roughly 2@ beam. In other words, the star in the ultracompact H II region might not be the most massive and luminous star in the Ðeld.
Implications for the L ifetime Problem
The presence of extended emission has a bearing on the "" lifetime problem ÏÏ for ultracompact H II regions (Wood & Churchwell 1989a) . Statistically, ultracompact H II regions have a mean lifetime that is perhaps 10% of an O-star lifetime. As discussed by Kurtz et al. (1999) , the 10% Ðgure is somewhat uncertain for several reasons : because of the possibility that the WC89b criteria select as many nearby B stars as O stars (White et al. 1991) , because multiple ultracompact H II regions are found per bright IRAS Ðeld (KCW), because of incompleteness in the IRAS catalog, and because the deÐnition of an ultracompact H II region is somewhat arbitrary and imprecise. The possibility that a fraction of ultracompact H II regions may be a di †erent class of objectÈultracompact components in more extended emissionÈfurther complicates the lifetime problem. The lifetime problem, as posed by WC89b, was partially based on the detection of many regions 10A or smaller in size. If a signiÐcant number of these ultracompact H II regions are parts of larger structures, it might serve to mitigate the lifetime problem. If ultracompact H II regions exist within more extended emission, however, it will not help to resolve the fundamental problem of extending the lifetime of the ultracompact phase.
Future W ork
The simplest means to investigate whether the ultracompact and extended emission are directly connected is to measure the extinction by comparing a near-infrared recombination-line image to a radio-continuum image . If the same extinction is seen toward both the extended emission and ultracompact components, the case for direct connection is greatly strengthened. We are engaged in a program to perform these observations. Another method is to look for continuity in radio recombination line velocity between the ultracompact and extended components (Garay et al. 1998 ). This method, however, requires somewhat lengthy VLA observations, and because of the large widths of the recombination lines, is perhaps not quite so secure.
Our sample is quite possibly biased, since it is selected from the KCW sample, which includes only Ðelds with 100 km Ñux densities greater than 1000 Jy, which represents the brightest 20% of IRAS-selected ultracompact H II region candidates (WC89b) and the brightest 40% of IRAS-and radio-continuumÈselected candidates (Becker et al. 1994) . A survey without this bias would be worthwhile.
SUMMARY
We have conducted a 3.6 cm radio-continuum survey with the VLA in its compact D conÐguration to look for extended radio-continuum emission around known ultracompact H II regions. We Ðnd extended emission in 12 out of 15 objects. This extended emission may be from H II regions unconnected with the ultracompact H II regions, but on the basis of the source morphologies we believe that it is possible or even likely that the ultracompact and extended components are directly connected in about half of these sources. The extended emission ranges in size up to 5@, with diameters of 60A, or 2 pc, being typical. The extended emission can be an order of magnitude greater than the ultracompact emission. We plan further observations in the near-infrared to determine the extinction toward the ultracompact and extended components, to better distinguish directly connected from unconnected emission.
The possible consequences of directly connected extended emission are quite profound. We may be forced to reconsider the deÐnition of an ultracompact H II region and consider models in which dense, ultracompact ionized components are somehow embedded in less dense, more extended regions. It is clear that previous surveys, insensitive to extended emission, were telling only part of the story. This work illustrates some of the observational uncertainties that remain in this Ðeld, and points to the lingering immaturity of our understanding of the characteristics of these objects.
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